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IN THE UNITED STATES DESIGNATED OFFICE (DO/US) 

In re: Arnold Attn: DO/US 

International Appl. No.: PCT/DE99/02142 
International Filing Date: July 13, 1999 

For: METHOD FOR TRANSMITTING INFORMATION BY MEANS OF DIGITAL 
TRANSMISSION SIGNALS 

January 12, 2001 

Box PCT 

Assistant Commissioner of Patents 
Washington, DC 20231 

PRELIMINARY AMENDMENT 

Sir: 

Kindly amend the above identified application as follows, 
prior to the calculation of the filing fee: 

In the Claims 

Cancel Claims 1-23, without prejudice. 

Add the following new Claims 24-47: 

24. A method of transmitting information by means of 
digital transmission signals which have a predeterminable 
transmission frequency, comprising converting the transmission 
frequency in a signal converter by superposing a transmission 
signal with at least one additional signal of a 
predeterminable frequency on a component with a linear 
characteristic curve, with the frequency of the additional 
signal being selected such that the superposition generates a 
beat pattern. 

25. The method of claim 24, wherein the frequency of the 
additional signal is close to the transmission frequency of 
the transmission signal. 

26. The method of claim 24, wherein the transmission 
signals are prefiltered before the superposition. 

27. The method of claim 24, wherein the transmission 
signals are amplified before the superposition. 
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28. The method of claim 24, wherein the level of the 
additional signal is adapted to the transmission signal. 

29. The method of claim 24, wherein the level of the 
transmission signal is adapted to the additional signal. 

30. The method of claim 24, wherein the alternating 
voltage of the beat pattern is amplified. 

31. The method of claim 24, wherein the detection of the 
transmission signals occurs by counting the signal extremes 
that result in the beat pattern. 

32. The method of claim 24, wherein the detection of the 
transmission signals occurs by comparing the integrated signal 
power from predeterminable time intervals of the beat pattern. 

33. The method of claim 32, wherein at least one time 
interval is selected. 

34. The method of claim 32, wherein the time intervals 
are selected both in the chronological midrange and in least 
one edge range of the beat pattern. 

35. The method of claim 24, wherein at least one 
additional signal is associated to each transmission 
frequency . 

36. The method of claim 24, wherein the frequency of the 
additional signal is selected between the transmission 
frequency and a directly adjacent, further transmission 
frequency. 

37. The method of claim 24, wherein the frequency of the 
additional signal is selected outside the center between two 
adjacent transmission frequencies. 
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38. The method of claim 24, wherein a directly adjacent 
transmission frequency is selected as the frequency of the 
additional signal . 

39. The method of claim 24, wherein two symmetrically 
present, equidistant transmission frequencies are selected as 
the frequency of the additional signal. 

40. The method of claim 34, wherein both directly 
adjacent, equidistant transmission frequencies are selected as 
the frequency of the additional signal. 

41. The method of claim 24, wherein a signal transmitter 
and the signal receiver are synchronized. 

42. The method of claim 24, wherein a radio clock is 
associated to the signal transmitters and signal receivers. 

43. The method of claim 24, wherein the signal 
transmitters and signal receivers transmit and receive 
according to a predeterminable timing sequence. 

44. The method of claim 43, wherein the timing sequence 
is controlled via a radio clock. 

45. The method of claim 24, wherein the transmission 
frequency is transmitted and received with a right-hand and a 
left-hand polarization alternating with each other. 

46. The method of claim 24, wherein the component is an 
electrooptical component . 



47. The method of claim 24, wherein the digital 
transmission signals are radio signals. 
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REMARKS 



The above amendments are made to more clearly define the 
invention under United States practice. Please enter these 
amendments prior to calculation of the filing fee. 
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METHOD FOR TRANSMITTING INFORMATION BY MEANS OF DIGITAL 

TRANSMISSION SIGNALS 

The invention relates to a method of 
transmitting information by means of digital transmission 
signals, in particular radio signals, wherein the 
transmission signals include a predeterminable 
transmission frequency, and wherein the transmission 
frequency is converted in a signal receiver. 

Methods of the kind under discussion for 
transmitting information are known from practice, and 
they exist in an assortment of variations. In this 
connection, the digital transmission signals are 
represented by mostly sinusoidal signals. The 
transmission signals are formed by radio signals, for 
example, in mobile radio networks, electrical signals in 
landline networks, which are transmitted, for example, 
via copper cables, lightwave signals, electrooptical 
signals, or acoustical signals. In this connection, a 
transmission of the lightwave signals is possible in 
optical waveguides, for example, fiber glass. 
Transmission occurs via one or more predeterminable 
transmission frequencies . 

With one exception, a conversion of the transmission 
signal frequency always occurs in a signal receiver for 
purposes of detecting a transmission signal. This 
exception are the earliest known "Hertz radio receivers", 
which were designed and constructed as spark gaps, and 
which detected the radio signal power directly, without 
any frequency conversion step, in the form of spark gap 
flashovers. The simplest, known types of signal 
receivers, which detected the transmission signals by 
means of frequency conversions, are the so-called crystal 
sets, which use for the frequency conversion step the so- 



called crystal, an early form of a semiconductor diode. 
In all so-far known signal receivers, which operate by 
means of frequency conversion steps or frequency mixing, 
the frequency conversion is performed exclusively by 
means of nonlinear frequency conversion steps, i.e., with 
the use of a mathematical nonlinear transformation 
equation for the transmission signal frequency. The 
technical realization of the mathematical nonlinear 
transformation of the transmission signal or its 
frequency position utilizes the nonlinear characteristic 
curve of active or passive, electronic or electrooptical 
components. "Each frequency mixing makes use of the 
nonlinear characteristic curve of active or passive 
components," as can be read in the technical literature, 
for example, Lehrbuch der Nachrichteniibertragungstechnik 
-- Grundlagen -- Komponenten -- Verfahren -- Systeme, 
Ulrich Freyer, Hanseverlag 1988, ISBN 3-446-15137, p. 
126, Chapter 1.3.6.1. See also, "Lehrbuch der 
Hochf requenztechnik, " Vol. 2, Zinke Brunswig, Springer 
Verlag 1987, ISBN 0-54 0-17 042-1, the entire chapter 11. 
The frequency mixing may occur additively, i.e., while 
supplying the signals to be mixed to the same input of 
the mixing circuit, or multiplicatively , i.e., while 
supplying the signals to be mixed to different inputs of 
the mixing circuit. However, both methods are understood 
to be nonetheless nonlinear methods in the meaning of the 
foregoing description . 

Having in mind to describe the present 
invention as simply as possible, the following will 
consider as transmission signals, for example, radio 
signals. Within the scope of the known radio 
transmission technique, one uses for selecting 
transmission signals resonance filters, which exhibit a 
finite resonator quality with such a wide frequency 
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response that transmission signals being separated are 
bound to keep a certain minimal frequency distance from 
one another, so as to still enable a separation. Until 
now, it has been impossible to separate transmission 
5 signals with strongly superposed frequency spectra or 
power density spectra. 

The known methods of transmitting information 
are problematic in that the known resonance filters 
require a frequency bandwidth of the transmission system, 

10 which is far larger than the minimal frequency bandwidth 
known from the communication theory. The consequence 
thereof is that the suitable and available frequency 
ranges are used extremely ineffectively, and that only 
barely usable frequencies are available for new 

15 transmission systems. 

It is therefore the object of the present 
invention to describe a method of transmitting 
information by means of digital transmission signals, 
wherein the available and suitable transmission 

20 frequencies are effectively used in a simple manner. 

The foregoing object is accomplished by a 
method comprising the steps of claim 1. Accordingly, a 
method of transmitting information by means of digital 
transmission signals is characterized in that a 

25 conversion occurs by superposing a transmission signal 

with at least one additional signal of a predeterminable 
frequency on a component with a linear characteristic 
curve, and that the frequency of the additional signal is 
selected such that the superposition generates a beat 

30 pattern. 

In accordance with the invention, it has been 
recognized that the foregoing object is accomplished in a 
surprisingly simple manner by converting the transmission 
frequency by means of superposing another frequency on a 
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component with a linear or without a nonlinear 
characteristic curve. The conversion uses no nonlinear 
characteristic curves of the component. To this end, the 
frequency of the additional signal being superposed is to 
5 be selected such that the superposition generates a beat. 
The superposed signal will then contain a differential 
frequency portion of the superposed frequencies. The 
beat pattern, which is generated by the linear 
superposition of sinusoidal frequency signals the 

10 transmission signal and the additional signal -- is 

characteristic of the contained transmission signal. The 
beat pattern is dependent only on the mid-frequencies of 
the interfering individual signals. The generation of 
beat patterns makes it possible to separate transmission 

15 signals, whose power density spectra overlap. 

Consequently, it is possible to develop a transmission 
system, whose transmission frequencies are considerably 
closer to one another than has been possible with 
previous transmission systems. Thus as a whole, 

20 transmission systems are obtained, which require a 
considerably smaller frequency bandwidth. 

Consequently, the method of the present 
invention discloses a method, wherein the available and 
suitable transmission frequencies are effectively used in 

25 a simple manner. 

In the method of the present invention, the 
beat is used to separate sinusoidal frequency signals 
with small mid-frequency distances despite superposed 
power density spectra. Such a beat filtering method uses 

30 the characteristic that after the interference, frequency 
signals with certain mid-frequencies generate 
characteristic signal time patterns in the form of beat 
patterns. From the characterization of these beat 
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patterns, one may again infer frequency signals that are 
contained therein . 

In the presence of a mixture of frequency 
signals, an additional signal of a certain frequency 
5 generates, together with a corresponding frequency 
signal, a clear change in the total signal. 

To ensure that the total signal changes as 
clearly as possible, the frequency of the additional 
signal could be close to the transmission frequency of 

10 the transmission signal. The closer the frequency of the 
additional signal to the transmission frequency, the more 
distinct is the change in the total signal. The duration 
or pulse length of the signals, which correlates with the 
Fourier power density spectrum, has no influence on the 

15 development of the beat pattern as a function of the 
change in the frequency difference between the 
transmission signal and additional signal. 

With a view to separating transmission signals 
of different frequencies as satisfactorily as possible, 

20 it would be possible to prefilter the transmission 

signals before they are superposed. Since the separation 
of signals with different frequencies is dependent on the 
existing interference power by other signals, it is the 
object of a pref iltration, among other things, to 

25 suppress in the superposed signal the number of 
simultaneous interference signals with different 
frequencies as much as possible, thereby improving in the 
beat pattern clearly the difference between the 
conditions with and without a transmitted signal. 

30 Depending on the requirement, it would be 

possible to amplify the transmission signals before the 
superposition, thereby enabling the generation of more 
characteristic differences in the beat patterns with and 
without a transmission signal. 



6 



To generate especially representative beat 
patterns,, it would be possible to adapt the level of the 
additional signal to the transmission signal, or vice 
versa. As a result, the signals could have an almost 
5 identical amplitude. 

With a view to using larger dynamic ranges of 
the receiving range levels of transmission signals, it 
would be possible to amplify the alternating current of 
the beat patterns. An amplification of the alternating 

10 current has shown to be more effective and more favorable 
than a direct current amplification. 

In a simple manner, it would be possible to 
detect the transmission signals by counting the signal 
extremes — signal maxima and/or signal minima — which 

15 resulted in the beat pattern. To this end, it would be 
preferred to use threshold switches. 

As an alternative or in addition thereto, it 
would be possible to detect the transmission signals by 
comparing the integrated signal power from 

20 predeterminable time windows of the beat pattern. To 
this end, it would be possible to select at least two 
time windows. When a transmission signal is present at 
the signal receiver, a beat pattern generated by 
superposing the additional signal will show a different 

25 characteristic response than in the absence of a 
transmission signal. Such a frequency-selective, 
characteristic difference follows from the phenomenon 
that certain frequencies in a superposed signal time 
pattern generate different dominating effects in certain 

30 time ranges. 

An examination of the beat based on a computer 
simulation showed that in the presence of the 
transmission signal to be detected, the integrated pulse 
power of the superposed signal significantly decreases in 
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the signal edges and significantly increases in the 
midrange of the signal, in the event of a suitable 
selection of the differential frequency between the 
additional signal and the transmission signal or 
interference signals, their phase position relative each 
other, the pulse duration, and the chronological 
superposition of the signals. The examination further 
showed that the slightest existing frequency difference 
generates the strongest usable effect or the greatest 
influence on the superposed signal time pattern or beat 
pattern. For this reason, it would be possible to select 
the frequency of the additional signal that is to be 
examined, closest to the transmission frequency that is 
to be detected. 

It will be possible to obtain a particularly 
precise detection, when the time windows are selected 
both in the chronological midrange and edge range of the 
beat pattern. Even more favorable would be a selection 
of the time windows in the midrange and in the two edge 
ranges of the beat pattern. For an evaluation, it would 
be possible to integrate the two power signals in the two 
edge ranges and in the then remaining midrange, and to 
compare them by forming a ratio. The comparison occurs 
between a situation with an existing transmission signal 
and a situation without a transmission signal. 

To realize a particularly reliable transmission 
method, it would be possible to allocate at least one 
transmission signal to each transmission frequency. In 
so doing, it would be possible to select the frequency of 
the additional signal for ensuring a clear detection 
between the transmission frequency and a directly 
adjacent, further transmission frequency. To further 
ensure a clear detection, it would be possible to select 
the frequency of the additional signal outside the center 



8 



between two adjacent transmission frequencies. At any 
rate, the selection of the frequency of the additional 
signal must take into account that the beat detection of 
the present invention is capable of detecting only 
5 frequency differences. Consequently, an asymmetric 
selection of the frequency of the additional signal 
between equidistant radio channels is favorable. In the 
case that an additional signal frequency lies exactly in 
the center between two adjacent transmission frequencies, 

10 the detection of the transmission signals will no longer 
be clear in the two channels allocated to the 
transmission frequencies. Both adjacent signals will 
then generate the same beat effect. The distance ratio 
of the frequency of the additional signal between two 

15 transmission frequencies may be, for example, 1 to 2 . 

To simplify the layout of a signal receiver, 
one could select a directly adjacent transmission 
frequency. In so doing, one could do without providing 
additional oscillators for the additional signal besides 

20 the transmission oscillators already required for the 

transmission frequencies. To ensure the unambiguousness 
of the signal detection, it would then be advantageous to 
arrange the transmission frequencies at unequal 
distances . 

25 In a further, advantageous variation of the 

method, it would be possible to select as frequencies of 
the additional signal, two equidistant transmission 
frequencies that are symmetric with the transmission 
signal, in particular two directly adjacent, equidistant 

30 transmission frequencies. In the case of such a 

selection, equidistance is necessary. The use of such 
frequencies generates in the selected parameter range a 
beat pattern, which can be better evaluated as regards 
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the integration in the different time windows than the 
use of only a single additional signal frequency. 

Since a beat pattern depends on the 
differential frequency between the additional and the 
5 transmission signal, their phase position relative to 
each other, the pulse duration, and the chronological 
superposition of the signals, it will be advantageous 
with respect to the precision of the detection, when a 
signal transmitter and the signal receiver are 

10 synchronized. This permits ensuring the required phase 
position and the complete time overlap of the signals. 
To this end, one could associate a radio clock to the 
signal transmitters and signal receivers. This radio 
clock could be used to control the transmission and 

15 receiving windows. In this connection, it will further 
be advantageous, when the signal transmitters and signal 
receivers transmit and receive according to a 
predeterminable timing sequence. With that, the point in 
time of the generation of a beat pattern is 

20 predetermined, namely each time at the beginning of a 

cycle. In a very practical manner, one could control the 
timing sequence via a radio clock. 

The quality of the detection depends 
substantially on the power of the existing interference 

25 signals. To attenuate the interference signal power, it 
would be possible to transmit and receive the 
transmission frequency with a right-hand and left-hand 
circular polarization alternating with each other. This 
polarity reversal could occur at any transmission 

30 frequency . 

An electrooptical component could be used as 
the converting component. 

There exist various possibilities of improving 
and further developing the teaching of the present 
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invention in an advantageous manner. To this end, 
reference may be made on the one hand to the dependent 
claims and on the other hand to the following description 
of test results of the method according to the invention 
5 with reference to the drawing, in which: 

Figure 1 is a typical measuring diagram of a 
beat pattern about the midrange of a transmission 
frequency in the absence of a transmission signal; 

Figure 2 is a typical measuring diagram of a 
10 beat pattern about the midrange of the transmission 

frequency of Figure 1 in the presence of a transmission 
signal; and 

Figure 3 is a measuring diagram for documenting 
the ratio of the integrated powers with and without 

15 transmission signal. 

To illustrate the method according to the 
invention for transmitting information, the following 
will discuss test results for a certain selection of beat 
parameters. These results were obtained by computing the 

20 superposition of up to ten sinusoidal signals in a common 
signal pulse interval. To this end, representative 
Fourier integrals of band-limited square signals and 
representative Fourier series of periodic, band-limited 
square signals were used within the scope of a numeric 

25 computation. The computation was performed with the 
"Maple-V-Release4 " computation program. 

It showed that for examining the problems, it 
fully suffices to use the simplest representation by 
monochromatic sine functions, which were observed only in 

30 the pulse interval. For an evaluation, the power signals 
of the superposed signal were integrated in three 
different pulse ranges — the two edge ranges and the 
midrange -- and compared by forming a ratio. This was 
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performed with a transmission signal present and without 
a transmission signal. 

Figure 1 is a typical measuring diagram 
illustrating the envelope of a beat pattern about the 
5 midrange of a transmission frequency in the absence of a 
transmission signal. Figure 2 is a typical measuring 
diagram illustrating the beat pattern of Figure 1 in the 
presence of a transmission signal. This can be noted 
from the clear signal change in the edge range of the 

10 signal. The measuring diagrams of Figures 1 and 2 are 
amplitude time diagrams. 

Figure 3 illustrates in a measuring diagram the 
ratio of the integrated powers with and without a 
transmission signal. In the diagram, the ratio of 

15 integrated power in the midrange to integrated power in 
the two edge ranges is plotted in each measuring point. 
The ratio of interference power to signal power is 
plotted along the x-axis. 

During the detection, a received transmission 

20 signal is superposed subsequent to the input filters, 
while adapting the level to the additional signal. 
Subsequently the superposed signal is detected and 
squared, and integrated in the time windows. 

The results in the diagram of Figure 3 relate 

25 to a superposition of signals with the same individual 
signal amplitude, wherein the interference power is 
successively increased from 1 to 9 nine channels. It was 
found that during the superposition, different signal 
amplitudes of the individual signals, and an increasing 

30 number of signals with different frequencies and a 

different frequency composition of the signals have no 
influence on the detection behavior of the method 
according to the invention. An impairment of the 



12 



detection behavior is effected substantially exclusively 
by an increased interference power. 

Because of the dependency on the interference 
power, the use of prefilters is advantageous in the beat 
5 detection method. By suppressing simultaneous signals of 
different frequencies in the transmission signal, the 
discrimination of the conditions with and without 
transmission signal is improved. 

For example, for a selected transmission 

10 frequency of 433 MHz, the experiments resulted in a 

frequency difference between the transmission signal and 
the additional signal of about 15 kHz. 

The smaller the additional signal power in 
comparison with the interference signal power, the 

15 greater is the change of the integral power ratio of the 
signal-ON to the signal-OFF condition, i.e., the more 
sensitive becomes the beat detection. On the other hand, 
the integral signal power of the superposed signal 
decreases likewise in the edges along with the decrease 

20 of the additional signal power. It is therefore 

necessary to select for the adjustment of the additional 
signal power, a compromise between a desired, highest 
possible sensitivity and a satisfactory detectability of 
the signal power. A power ratio of the additional signal 

25 to the interference signal of 1 to 4 has shown to be 

advantageous. With that, it is still possible to detect 
power signals satisfactorily in the edge ranges. Because 
of the integration and ratio formation, a noise is 
unimportant in the signal processing. Consequently, even 

30 a power ratio of 1 to 8 appears to be still usable. With 
that, the sensitivity of an interference power 
environment or the permissible interference power would 
increase by the factor 2. 
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A satisfactory discrimination is still 
possible, even in the case of an integral interference 
signal power of 100 times the transmission signal power. 
In this connection, the interference signal power is the 
5 signal power after the prefilter. The interference power 
after the prefilter, or the permissible interference 
power before the prefilter, can be further reduced or 
increased, in that differently polarized radio signals 
and polarization filters are used in the form of helical 

10 antennae or crossed linear antennae. 

When in each transmission channel or in the 
case of each transmission frequency, the transmission 
frequency is transmitted and received with a right-hand 
and a left-hand polarization alternating with each other, 

15 it will be possible to attenuate the interference signal 
power after the polarization filter, together with the 
prefilter, on a statistical average at least by the 
factor 5. 

The permissible interference power before the 
20 prefilter may thus be estimated to 2000 times the 

transmission signal power. Consequently, a satisfactory 
detection of the transmission signals is still possible 
on an average in a 2000 times interference environment. 
The permissible dynamic range between 
25 transmission and incoming signals amounts to more than 2 
x 10 3 . It would be possible to use the detection method 
in the short-haul surface transmission range. For this 
field of application, the foregoing dynamic range is 
totally adequate. 
30 Furthermore, the effect of interference signals 

from nonadjacent channels or nonad j acent frequencies was 
examined. Interference signals of high, similar, and low 
frequencies, such as, for example, noise or humming, may 
have an interfering influence on the detection 
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sensitivity. However, it can be assumed that as a result 
of evaluating the signals in the form of integration and 
ratio formation, low-frequency and high-frequency 
interferences do not affect the beat detection, since 
5 they influence all areas of integration in the same way. 

A sensitive effect may arise from interference 
signals of similar frequency. Interferences with 
frequency center distances from the mid-frequency of the 
transmission signal, which are greater than the frequency 

10 center distance of the additional signal from the 

transmission signal, have no effect according to the 
tests. They modify only the beat pattern in a manner 
similar to the superposition of signals from further 
adjacent channels. To this end, the beat detection 

15 method of the present invention permits adapting the 

additional signal power to the superposed signal power, 
so that the additional signal keeps the dominating beat 
effect . 

A different situation results for interferences 
20 with frequencies, which are between the mid-frequency of 
the transmission signal and the mid-frequency of the 
additional signal. In this instance, one may expect a 
drastic change in the beat pattern. 

Within the scope of the examination, it was 
25 further found that an arbitrarily changed interference 

signal phase has no influence on the beat detection. The 
beat detection method is very immune to such interference 
signals . 

From a mathematical view, the examinations of 
30 the beat detection method so far have shown that it is 

possible to implement a digital radio system with a total 
bandwidth of 2 MHz with 130 frequency-distinct, 
equidistant radio channels, with each channel having a 
frequency bandwidth of 50 kHz, and a channel spacing of 
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15 kHz, which permit a clear detection of the 
transmission signals in an interference power environment 
from signals of adjacent channels with a dynamic response 
better than 2 x 10 3 . For interference signals, such as, 
for example, analogous radio signals in the case of a 
chronologically complete superposition, the transmission 
method of the present invention is largely immune to 
interferences. This is especially important for the use 
in frequency bands that are used many times. 
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CLAIMS 



1. Method of transmitting information by 
means of digital transmission signals, in particular 
radio signals, wherein the transmission signals have a 
predeterminable transmission frequency, and wherein the 
transmission frequency is converted in a signal receiver, 
characterized in that the conversion occurs by 
superposing a transmission signal with at least one 
additional signal of a predeterminable frequency on a 
component with a linear characteristic curve, and that 
the frequency of the additional signal is selected such 
that the superposition generates a beat pattern. 



2. Method of claim 1, characterized in that 
the frequency of the additional signal is close to the 
transmission frequency of the transmission signal. 



3. Method of claim 1 or 2, characterized in 
that the transmission signals are prefiltered before the 
superposition . 



4. Method of one of claims 1-3, characterized 
in that the transmission signals are amplified before the 
superposition . 



5. Method of one of claims 1-4, characterized 
in that the level of the additional signal is adapted to 
the transmission signal. 



6. Method of one of claims 1-5, characterized 
in that the level of the transmission signal is adapted 
to the additional signal. 
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7. Method of one of claims 1-6, characterized 
in that the alternating voltage of the beat pattern is 
amplified . 

8. Method of one of claims 1-7, characterized 
in that the detection of the transmission signals occurs 
by counting the signal extremes that result in the beat 
pattern, preferably by means of a threshold switch. 

9. Method of one of claims 1-8, characterized 
in that the detection of the transmission signals occurs 
by comparing the integrated signal power from 
predeterminable time windows of the beat pattern. 

10. Method of claim 9, characterized in that 
at least one time window is selected. 

11. Method of claim 9 or 10, characterized in 
that the time windows are selected both in the 
chronological midrange and in least one edge range of the 
beat pattern. 

12. Method of one of claims 1-11, 
characterized in that at least one additional signal is 
associated to each transmission frequency. 

13. Method of one of claims 1-12, 
characterized in that the frequency of the additional 
signal is selected between the transmission frequency and 
a directly adjacent, further transmission frequency. 

14. Method of one of claims 1-13, 
characterized in that the frequency of the additional 
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signal is selected outside the center between two 
adjacent transmission frequencies. 

15. Method of one of claims 1-12, 
characterized in that a directly adjacent transmission 
frequency is selected as the frequency of the additional 
signal . 



16. Method of one of claims 1-12, 
characterized in that two symmetrically present, 
equidistant transmission frequencies are selected as the 
frequency of the additional signal. 

17. Method of claim 16, characterized in that 
both directly adjacent, equidistant transmission 
frequencies are selected as the frequency of the 
additional signal . 

18. Method of one of claims 1-17, 
characterized in that a signal transmitter and the signal 
receiver are synchronized. 

19. Method of one of claims 1-18, 
characterized in that a radio clock is associated to the 
signal transmitters and signal receivers. 



20. Method of one of claims 1-19, 
characterized in that the signal transmitters and signal 
receivers transmit and receive according to a 
predeterminable timing sequence. 



21. Method of claim 20, characterized in that 
the timing sequence is controlled via a radio clock. 
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22. Method of one of claims 1-21, 
characterized in that the transmission frequency is 
transmitted and received with a right-hand and a left- 
hand polarization alternating with each other. 

5 

23. Method of one of claims 1-22, 
characterized in that the component is an electrooptical 
component . 



20 



ABSTRACT 

A method for transmitting information by means 
of digital transmission signals, in particular radio 
signals, wherein the transmission signals have a 
predeterminable transmission frequency, and wherein the 
transmission frequency is converted in a signal receiver, 
is laid out with respect to an effective use of the 
available and suitable transmission frequencies such that 
the conversion employs no nonlinear characteristic curves 
of a component, and a transmission signal is superposed 
with an additional signal of a predeterminable frequency, 
and that the frequency of the additional signal is 
selected such that the superposition generates a beat 
pattern . 
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Declaration and Power of Attorney for Patent Application 
Erklarung fiir Patentanmeldtmgen rait Vollmacht 

German Language Declaration 



Als ixachstehend benannter Erfinder erfcl5re ich hiermit an 
Eides Statt: 

daS xncm Wohnsitz, meine Postanschrift und meine 
StaaissngeMngkeit den un nachstehenden nach meinem 
Namen aufgefiihrten Ang^ben entsprechen, daS ich nach 
bestem Wissen der ursprtaghehe, erste and alkinige 
Erfmder (falls nactetseliend nur ein Name angegeben is;) 
oder ein ursprun^licher, erster und Miterfinder (falls 
□ nachstehend mehrere Naraen airfgtfUhrt sind) des 
J| Gegenstandes bin, der hiermit beansprucht wird und fUr 
%j den ein Patent fur die Erfindung mil folgender 
.jg Bezeichnung begehrt wird: 

rf?' 

i .1 ■ 



i;3 deren Bfischreibung bier beigefugr ist 3 es sei derm (in 
U diesem Falls Zutreffendes bitte ankreuzen), diese 
Erfindung 

!=5 C wurde angemeldet am ! unter der US- 

^ Anmeidenummer oder unter der Ihtemationalen 

Anmeldemimmer im Rahmen des Vsrtrags ilber die 
Z-usammenarbelt auf dera Gebiet des Patentwesens 
(PCT) 

nndam 

_ abge&ixjert (falls zutreffend)* 



As a below named inventor* I hereby declare that: 

My residence, post office address and citizenship are as 
Slated next "to my name. 

I believe I am the original, first «md sole inventor (if only 
one name is listed below) or an original, first a&d joint 
inventor (if plural names are listed below) of the subject 
?natfer which is claimed and for which a patent is sought on 
ihe invention entitled 



METHOD FOR TRANSlVHTTINC INFORMATION 
BY MEANS OF DIGITAL TRANSMISSION 
SIGNALS 



the specification of which is attached hereto unless the 
following box is checked: 

f~l was filed on 

as United States Application Number or PCT 
International Application Number 

and was amended on 

(if applicable). 



Ich bestatige hierrnit, da8 ich den Inhah der oben 
angegebenen Beschreibung, einschlieSlich der Ansprflchc, 
die eventuel! durch cine oben erwShnte Anderung 
abgeanderr wurde, durchgeseben und verstanden babe. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



Ich erkenne meine PflichT zur Offeribarurtg jeglicher 
Infomaaticmen an, die zur Prafbng der Patemfahigkeii in 
EinklangmitTitel 37, Code of Federal Regulations, § 1.56 
von Belong sind. 



I acknowledge the duty to disclose information which is 
material tP patentability as defined in Title 37, Code of 
Federal Regulations, § 1 .56, 
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[Ch 'beMspmche hiennit ausl&jidischc PrioritSisvarteite gcnag TiTte 35 3 
US-Code, § U9(sHdX baw. § 365(b) aller wire* fiufgefOhrtcn 
Audandsanmeldunfifcn fflr Psrerne ocfcr ErfMemlamden, cder § 365(a) 
aller PCT inT-epiationalen Anmeldungeiv wclche wenigsxens sm Land 
auSfe* den Vereinigren Sraaten von Amerilca benennen, und haoe 
nachsrehend durch Ankreuzen samtlichc AuSlandsanmeldwgen Sir 
Pawnee bzw. Erfind^Al^nd^n oder PCT Internationale Anmeldungen 
angeseben, deren Amneldeiag dem der Annusldung, fiir welche Fricritat 
beanspruchr. wird, vor3n£eht. 



Prior Foreign Applications 

(Friihere auslacdische Anmeldungenj 



138 Si 050.1 
Number 



Number 
{Mummer) 



(Country) 
(Land) 



(Country} 
(Land) 



left beanspruehc hieimit Priera&rsv<wrcik tnw Title 35, US-Code, 
§ 1 19(e) idler US-Hilfeanrneldungert wie aaten aufgezahlt 



; (.Application- >fa-) 
* (Afctcnzeichea) 

; (Application No.) 

(AlCKftWKhen) 



(Filing Date) 
(Anmcjdciag) 

(FltolgOape) 
(A^metdemg) 



i Ich beanspruche hierraii die unr untBr Tide 35, US-Code, § 130 
^ zustehenden VcrtSile alter wvien ^ufgefflhrren US-Patemamneldungen 
: ? bzw. § 365(c) alkrPCT international en AnmeJdnngen, welch© die 
jj Vereinigtcn Sta&cen von Amenta beneraien, and erkenue, insofrxn der 
v - Gagenstand ernes jcdCn frOheren AnSflTUChS 4ieser PsKenwiKn&ldnng 

ntchi in fitter US-P atentanmcldumg, b2w, PCT international en 
7 Anraeldung in einer gsanSB dcrn erSten Abs&& yon Tide 55, US-Code, 
fc § 11^ vorgesefcriebenen An and Weise ofifenbarr wurde, meine Pfieht 

zur Offenbanmg jegjjcber Informaiianeri an,, die zuj Pruning der 

Fatejirfahigkek in EinMang rail Title 37, Code of Federal Regulations, 
| § 1 .56 yon Beten£ Sznd wid die art Ze&wjm TWschep derri AnpieI4«ag 
s der friihreft f aientsnraeldung und dem nationalen oder iro Rahmeii dea 
; Vertrags Oder die ^wsammeoarfeeiT suf dem Gebies des Paiemwesen 

(PCT) giilugen iaiernarionalen Ajuneldetags bakannt scwordtti sind. 



(Application No.) 
(AkienzeichcnJ 



(PiHng Date) 
(Amneldetag] 



I hereby claim foreign prioriry under Tide 35, United SfcHes Cafe 
§ n9(a>(d) or § 365(b) of any foTci^n 4ppiitarion(s) for patent or 
inventors csrriScari!, or § 365(a) of any PCTtoemarional applicaiion 
%hith designaied at least one country other ihan The United States , listed 
below and have also identified below, by Zhecki&g ih* kox, any foreign 
application for paieriT Of invemor's certificate, or PCT International 
application having a filing dare before dhat of the spplicsncn on which 
priority is claimed. 



Priority "Nox Canned 



13 J»ly1P9& 



(Day/Month/Yeai Piled) 
(Tag.'Monav'/ahr der Awneldung) 



34fie n temher199S 



□ 

(D^MonthyTfar Fikd) 

(Tag/MonatJahrdeT Anmeldung) 

I hmhy cJw?i The benefit mricr Tiik 35 3 TJmtc4 States Code^ § 1 J 3(e) 
Of ftrty United Smte? p FC,vi 5i<Wl gpp]icnrifln(s) listed below. 



I hereby cjitfm ihe benef]; under Title 35, United Stares Code, § 120 of 
any Uniied Sraies appiicaiion(s), or 1 365(c) of any PCT bitcraanoaal 
applicaiion designacing ihe Unaed Siaies, listed below and, insofar aa 
tbft SubjfKlTiBtKr of each &f the Claim* &f This gppficanari is not 
disclosed in the prior United Slates or PCT International application in 
rhe rnaniLcr provided by the £rtx paragraj^i of Title 3^ , Uniied States 
Code, § 1 12, 1 acknowledge the duty to disclose infaismtiOrt which is 
manerial to paiemabjli'ty as defied in Title 37, Code Of Federal 
ReSulaiiOrts, § which became av^labje between the filing dare of 
the prior application and the national or PCT fniemariomal filing date of 
this application, 



(Status) (patented, pending, abandoned) 
(Starns) (pstenriert, schwebepd, aufgegeben) 



(Application No,) 
(AlOET^eichen) 



(Filing Date) 
(Anmeldeiag) 



Ich erfclare hiermiT, daB allein d^r varhegenden Erklarung von mir 
geinachten Angsben nach beseem Wissen und Gewissen der Wahrheit 
emspreehen, tmd femer daS ich dcise eidessiaKliche ErfclSnmg in 
Kennmis dessea abkge, daS wissendieh und vor-sStzhch falsche 
Angabcii eder dcrgleichen geaiafi § i001 a Title IS des US-Code sirafbar 
sind ttnd mit GeldSfrftft UTld/Oto Ce^ngnjs bespraft werden kdqnen und 
daS dcrartifit wissertllich und vorsgizlich ialsche Ang^ben die 
RechtswiTksamkeii der vorliegenden Patemanmeldmig oder eines 
auf^rund dcren eneilwn Paientes gefahrden kiSnnetj. 



tStetus) (paKnKd, pending, afcan4one4) 
(Sums) (psmniien; schwsbend, au&eg<;bcn) 



I hereby declare lhat ail sl&TemfrtFs nwfe hereva cf my own Imowledge 
are true and that all statements made on information and belief are 
believed to be true; and further that these statements we made with the 
knowledge ihar willful fclse statements and the Bffi so made are 
punishable by 6ne of imprisonment, ot both, under Section 100 1 of Tide 
1 S of Ehe United Stares Code and diat such willful false statements may 
jeopardize the validity of tfie application or any patent issued thefeon- 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als hewum-per Erfindcr 
tequftrege ichhiennit dsn (die) nachstehend aufgefuhrtesi. 
fttottanwalt (patratanwalts) und/ockr Venrexex mit der 
Verfblgung dex vorliegenden Patentanmeldung sowie mix der 
Abwicklung alter damLt verbundenen Angelegenhdten vor 
dem US-Patent- und Markeuamt: (Narce(n) und 
RegistratianspuTT2iner(Ti) airUisten) 



Postanschrift: 



Telefonische Auskiinfte: (Name and Telefonununer) 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attomey(s) to prosecute this 
application and transact all business m the Patent and 
Trademark office connected therewith: (list name and 
registration number} 

Charles B-ElderJqn 

Reg. No. 24,357 and all attorneys regisiered with 
Customer Nu mber QQQ826 . 

Send Correspondence to: 
Customer No. 000826 
Attn: Charles B, Elderkin 



Direct Telephone CsUJs 70: (name and telephone number) 
Charles B. Elderkm 
(704) 331-6000 



Zmiame des eiazigen oder ersten Erfindm 


FvJl name of sole or first inventor 
JoTff Arnold 


-fthtersehrift des Erfmders Datum 

"* 5 


Inventor's signature ^ ^A£^f DaK 5 / 1 / 0 1 


s Wohnsitz 


Residence Bern, Switzerland chx 


H Jltg,^ts^ngehOrigkeit 


Citizenship Germany 


ijfofitanscfcift 


Post OfEce Address Hofweg 1 1 




CH-3013 Bern, Switzerland 
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